The most reliable and direct measurements of in situ minimum principal stress (S 3 ) 149 magnitude are those derived from analysis of injection tests (e.g., leak-off tests, extended leak-150 off tests, minifracs, wireline fracs, diagnostic formation injection tests, step-rate tests). When faulting, it is possible to construct a stress polygon (Fig. 3 ) that constrains the range of possible 184 stress states and magnitudes at a particular depth and given pore pressure (Zoback et al. 1986, 185 Moos & Zoback 1990 ). The boundaries of the stress polygon define the maximum allowable 186 differential stress (for a given pore pressure), limited by the strength of pre-existing faults within 187 the crust. The region within the stress polygon captures the range of possible stress states for 188 each particular faulting regime ( Fig. 3 ; NF, normal-faulting; SS, strike-slip faulting; RF, reverse-189 faulting).
190
For the purposes of our study, we modify the stress polygon in Figure 3 by plotting the regime. In this study, we also assess how the frictional limit will vary as a function of fault angle.
197
This becomes relevant when the pre-existing faults are sub-optimally oriented for reactivation, In Amenas (Fig. 1) .
216

Mechanical Properties
217
Rock strength testing on core is necessary to constrain the in situ stress tensor -in shale and Ordovician sandstone cores are summarized in Table 1 .
221
The unconfined compressive strength (C where ρ is the density of the overburden, z is depth and g is the gravitational acceleration.
258
Wireline density log measurements from seven (7) vertical wells in the study area were used to closure events in the fall-off data (see wide range of FCP estimates in Table 3 ). Therefore, one 
344
To constrain the magnitude of S Hmax using the stress polygon approach, the distribution of term when the mud temperature is lower than the formation temperature).
355
In contrast to the DITFs, only very few breakouts are interpreted within the wells studied.
356
The exception is Well C, where breakouts are more common and this also coincides with an where μ i is the internal friction coefficient and C 0 is the unconfined compressive strength.
364
As most of the pore pressure and S hmin data come from a narrow depth range, we note that the image logs were run prior to conducting these tests.
371
The resulting range of Berkine and Oued Mya basins in Algeria (Fig. 1) . The reservoirs comprise Cambrian and Lower gradient may have been at virgin conditions (Fig. 11) . Unfortunately, specific depth intervals
448
were not provided in the dataset, so some of the scatter may be due to variations in the true 449 vertical depth in each test. However, the dataset is still instructive and indicates that (1) the 450 fracture gradient generally decreases with decreasing pore pressure, and (2) the fracture gradients 451 can approach magnitudes close to the vertical stress gradient (Fig. 11) gradients.
456
The magnitude of S Hmax is even less well constrained. Differential strain curve analysis
457
(DSCA) on core measurements has indicated a S Hmax /S hmin ratio of 1.25 (Zeroug et al. 2007 ).
458
Taking this ratio, we find that our estimate for the initial stress state of the Hassi Messaoud field 459 plots inside the stress polygon (Fig. 10) oriented faults in this area would not be in a critical state of incipient mechanical shear failure.
480
Once again, these data indicate that the unexhumed Berkine Basin (Fig. 2) where ν is Poisson's ratio, E is Young's modulus and α T is the coefficient of linear thermal 492 expansion.
493
For the purposes of the conceptual models, we will assume the starting in situ stress state 494 is equivalent to the average values from the Berkine field (Fig. 12) , and we will assume constant will have the same impact on the calculations as a 20% reduction in α T .
506
Model 1 moves into the normal faulting field, Model 2 moves out to the edge of the 507 strike-slip faulting field, while Models 3 and 4 move into the reverse faulting field (Fig. 12) .
508
When the exhumation stress-path reaches the perimeter of the polygon, which is a function of the 509 predominant fault orientation present in a given basin, the associated in situ principal stress 510 magnitudes have caused the fault systems to reach the point of incipient critical shear failure 511 (Fig. 12) . In other words, the final stress environment is characterized by a critical differential 512 stress, which is markedly higher than at pre-exhumation conditions. Hence, any faults optimally this exhumed basin are likely to be critically stressed (Fig. 6) . In contrast, the in situ stresses in 535 the overpressured Berkine Basin and Hassi Messaoud areas to the north indicate that these areas 536 that are currently at, or close to, their maximum burial depth (Fig. 2) are not characterized by 537 critical stress conditions (Fig. 10) . Although the stress data from the Hassi Messaoud and
538
Berkine fields are somewhat limited, and we did not have the possibility to construct our own 539 independent geomechanical models, the significant overpressure and reservoir are present (Fig. 12 ). More specifically, given the magnitude of exhumation in the Illizi Basin
561
and its present-day stress state, we can conclude that the Ordovician section may have in fact followed a stress path that is akin to models 1 and 2. Therefore, it is possible that Eocene- 
Exhumation -implications for fault-bounded traps
568
The petroleum prospectivity of an exhumed basin is largely dependent on the ability of (time) derivative analysis (see Table 3 ). A detailed summary of these approaches is provided by Table   854 3) should be consistent on both the G-function and square-root (time) plots -as is the case in the 855 example depicted. 38.0 n/a n/a n/a n/a C H 1950-1971 IV-3 sandstone SRT n/a n/a 25. 
